The Affordable Care Act (ACA) extended eligibility for health insurance for young adults ages 19-25. This extension may have affected how young adults use emergency department (ED) care and other health services. To test the impact of the ACA on how young adults used ED services, we used 2009-11 state administrative records from California, Florida, and New York to compare changes in ED use in young adults ages 19-25 before and after the ACA provision was implemented with changes in the same period for people ages 26-31 (the control group). Following implementation of the ACA provision, the younger group had a decrease of 2.7 ED visits per 1,000 people compared to the older group-a relative change of −2.1 percent. The largest relative decreases were found in women (−3.0 percent) and blacks (−3.4 percent). This relative decrease in ED use implies a total reduction of more than 60,000 visits from young adults ages 19-25 across the three states in 2011. When we compared the probability of ever using the ED before and after implementation of the ACA provision, we found a minimal decrease (−0.4 percent) among the younger group compared to the older group. This suggests that the change in the number of visits was driven by fewer visits among ED users, not by changes in the number of people who ever visited the ED.
Studies suggest that increasing rates are primarily the result of an increase in illness-related diagnoses and not of additional trauma-related injuries. 5, 6 Lack of private health insurance is also associated with elevated rates of ED use. [7] [8] [9] [10] [11] In particular, uninsured people and Medicaid patients demonstrate the greatest increase in rates of ED use, compared to patients with private insurance. 3 Recent studies suggest that Medicaid patients have experienced decreasing access to primary care, 12 which may prompt them to use the ED as a main source of health care. [13] [14] [15] [16] Young adults, in particular, often lack health insurance: One-quarter of people ages 18-34 were uninsured in 2009. 17 In many cases, young adults do not have easy access to health insurance because they are unemployed, working at low-paying entry-level jobs, or enrolled in educational programs at institutions that do not provide coverage. 18, 19 They may also frequently forgo opportunities to obtain insurance, particularly when doing so would be time-consuming or costly relative to the perceived low health risks faced by a young and generally healthy population. 19 When uninsured young adults are in need of health care, they frequently turn to EDs as their main and sometimes only source of care. 20, 21 The 2010 Affordable Care Act (ACA) was designed to improve health care for all Americans through expanded coverage, increased accountability, lower costs, and improved quality, but it included a special provision for young adults. 22 As of September 23, 2010 , a provision of the ACA allowed people ages 19-25 to retain coverage under their parents' employer-sponsored or individually purchased health insurance plans. This appears to have led to significant increases in private insurance coverage in the affected population. 17, [23] [24] [25] [26] In turn, these increases may influence health care use. 27 Of particular interest is how the ACA will affect ED use-an important component of health care use in the population of interest.
Several studies have looked at changes in insurance coverage for ED visits before and after the implementation of the ACA provision. However, the effect of the provision on ED use has yet to be explored. We compared the differences in ED use among young adults ages 19-25 before and after the ACA provision was implemented to differences in ED use among people ages 26-31, who were unaffected by the provision (the control group). Our study provides new information about the relationship between the ACA provision and ED use.
Study Data And Methods

DATA
We obtained data from the California, Florida, and New York State Inpatient Databases (SIDs) 28 and State Emergency Department Databases (SEDDs) 29 through the Healthcare Cost and Utilization Project of the Agency for Healthcare Research and Quality. (These three states were selected for analysis because of data availability, state population, and state diversity.) SIDs are a set of longitudinal state-specific data bases of inpatient discharges that capture ED visits resulting in hospital admission. SEDDs are corresponding data sets that capture ED visits by patients who are discharged from the ED without being admitted. Together, these data bases capture discharge information on all ED visits and include the following data for each visit: the patient's demographic characteristics, diagnosis and procedure information, discharge disposition, admission source, expected primary payer, and a linkage variable to track the patient's health care use across encounters.
For our analysis, we extracted data on all ED visits made by people ages 19-31 from January 1, 2009, to December 31, 2011 , in the three states. About 2.5 percent of visits had missing data on the patient's race or ethnicity. We retained these visits in the analysis. We excluded a small number of records that were missing other patient or visit information.
ANALYSIS
We compared measures of ED use among young adults ages 19-25 before and after the ACA provision was implemented, relative to changes in use among people ages 26-31. The provision extended insurance access to the younger group, but not to the older group.
The pre-ACA period was defined as September 1, 2009, through August 31, 2010, the year preceding the implementation of the ACA provision. The post-ACA period was defined as January 1 through December 31, 2011. Under the ACA, the expansion of insurance for young adults ages 19-25 took effect on September 23, 2010. However, many plans are renewed only at the beginning of the calendar year. Therefore, as other studies have done, 25 we excluded the period from September 1 through December 31, 2010, from our analyses to allow for uncertainties in the timing of the insurance expansion.
In our main analysis, we studied population level rates of ED visits. Using Census Bureau population data for 2010 and 2012 as denominators, we computed the total number of ED visits per thousand people in the pre and post periods according to the patient's age, sex, and race or ethnicity. This resulted in 104 rates per state, per period: rates for each year of age, 19-31; two sexes; and four racial or ethnic groups (white, black, Hispanic, and other or missing). Using these data, we observed overall ED visit rates in the population of young adults ages 19-25 in the pre and post periods, and we compared them to rates for people ages 26-31.
Our goal was to assess changes in ED visit rates among young adults after the implementation of the ACA. To do so, we used a difference-in-differences analysis. This allowed us to perform a natural experiment to assess the change in ED visits among young adults ages 19-25 compared to the change in visits among people ages 26-31 and to derive an estimate of the impact of the ACA.
In a second analysis, we assumed that time trends-that is, any secular population-level changes-among the younger group were the same as those among the older group. Thus, the difference-in-differences estimate of the effect of the ACA provision is the difference between the changes for the two groups.
Since there might have been secular changes in demographic characteristics, we used a regression model to compute adjusted rates of ED use per population, controlling for patients' sex, race or ethnicity, age by year, and state of residence. Within each time period we calculated the number of visits per person, using the population data to determine the number of people with no visits. We regressed these counts onto indicators for the age group and time period. The models also controlled for patients' race or ethnicity, sex, age by year, and state of residence. The interaction between the age group and the time period represents the difference-in-differences estimate.
The model most typically used to analyze count data-the Poisson model-assumes that the mean number of visits equals the variance of the number of visits. However, since many people had no ED visits, we used a negative-binomial distribution to account for such overdispersion. We used the results to derive our estimates of the percentage changes in the number of ED visits.
In a third analysis, we counted the number of people in each age-sex-race or ethnicity group in each state who had any ED visit and combined this with the population denominators. To estimate percentage change, we used relative-risk regression. This model is analogous to the more typical logistic model, but it estimates a change in rate instead of a change in odds. 30 Here, too, we controlled for patients' sex, race or ethnicity, age by year, and state of residence. For each person, we regressed whether he or she had any visit onto indicators for the age group and time period, as well as the additional covariates in the difference-indifferences models as above. We present changes in the probability of having any visit before and after the ACA provision was implemented.
To explore subgroup effects, we repeated the analyses, stratifying ED use by state, sex, and race or ethnicity. In a series of sensitivity analyses-including the use of a regular Poisson model and zero-inflated models, and restricting the analysis to include only patients age twenty-four or twenty-six-we found that our results were robust.
Analyses were performed using R software, version 3.0.2. The Stanford Institutional Review Board (IRB) determined that this study was exempt from IRB approval.
LIMITATIONS
This study had several limitations. It used a nonrandomized design and thus could not prove that the ACA provision caused any of the changes in ED use that we observed. However, studying changes over time in the same areas and controlling for patient demographic characteristics should reduce the chance that the results were confounded by variations in unobserved patient characteristics. In addition, comparing changes for young adults ages 19-25 to those for people ages 26-31 should help account for generalized changes in ED use.
Our difference-in-differences analysis assumed that care use patterns by people ages [26] [27] [28] [29] [30] [31] provide information about what would have happened to care for young adults ages 19-25 had the ACA provision not been implemented. If this was not an accurate assumption, the results of our analysis would be biased.
We used administrative databases from three states, and our results might not be generalizable to other states. We were also unable to account for patient mobility. Therefore, it is possible that we underreported ED visits if patients either sought ED care outside their state of residence or moved out of state during the study period, which can be an important factor in this college-level age group. The fact that sensitivity analysis using only people age twenty-four or twenty-six produced similar results increases our confidence that the results were not strongly associated with mobility over time.
Extended insurance coverage for young adults under the ACA took effect on September 23, 2010. However, the date that the provision actually affected coverage depended on the dates on which insurance contracts were renewed. In many cases, this would have been between September 23, 2010, and January 1, 2011. In some cases, it might have been as late as September 22, 2011 . This might have led to measurement error, which could have affected our results. We excluded September 1-December 31, 2010, from the analysis to reduce the effects of measurement error.
Study Results
ED VISITS AND PATIENTS
There were 11,442,331 ED visits available for analysis during the study period. After we removed visits without identifying information for the patient and those from a patient who was not a resident of the state of visit, we were left with 10,158,254 (89 percent) ED visits by 5,953,374 patients.
In our study sample, visits by young adults ages 19-25 accounted for 56.8 percent of the total ED visits, 57.1 percent in the pre period and 56.5 percent in the post period (Exhibit 1). People in this age group accounted for 56.4 percent of the patients in the pre period and 56.2 percent of the patients in the post period.
Of the ED visits, 92.6 percent were treat-and-release visits; 7.4 percent led to the patient's being admitted to an acute care hospital. Although statistically significant, there was little meaningful variation in patients' characteristics between the pre and post periods or between the two age groups in terms of sex, race or ethnicity, and state of residence (Exhibit 2).
RELATIVE CHANGE IN ED USE
Among young adults ages 19-25, the number of ED visits per thousand people increased by 3.8 visits between the pre and post periods. (Exhibit 3). At the same time, ED visits for people ages 26-31 increased by 6.5 per thousand people. The difference-in-differences analysis estimated an absolute difference of −2.7 per thousand people among the younger group compared to the older group.
After regression adjustment, we found a relative increase of 1.5 percent in ED visits by the younger group and a 3.7 percent increase for the older group (Exhibit 3). Because the former had a smaller increase compared to the latter, the difference-in-differences analysis estimated a reduction of 2.1 percent in young adults ages 19-25, compared to people ages 26-31.
Among people ages 26-31, the probability of an ED visit increased between the pre and post periods by 2.2 percent (Exhibit 3). In comparison, young adults ages 19-25 had a smaller increase, of 1.9 percent. The difference between the two groups was small but significant.
CHANGE IN EXPECTED PRIMARY PAYER
We determined the share of visits in which the expected primary payer was a public or private insurance plan and the share of visits in which the expected primary payer was "selfpay," which we took to be an indication that the patient was not insured. In the pre-ACA period 29.8 percent of visits by young adults ages 19-25 were self-pay. This decreased to 26.9 percent (95% confidence interval: 26.8, 27.0), a 2.9-percentage-point (95% CI: 2.8, 3.1) reduction, after the ACA. In contrast, people ages 26-31 had a decrease of only 0.6 percentage points in self-pay visits.
Similarly, from the pre to the post period the younger group had a 3.1-percentage-point (95% CI: 3.0, 3.2) increase in ED visits covered by health insurance. The older group had a 0.3-percentage-point (95% CI: 0.2, 0.4) increase (data not shown).
VARIABLE EFFECTS ON ED VISITS
Exhibit 4 shows the heterogeneity of the effect of the ACA provision on ED use, stratified by state of residence and patients' demographic characteristics. The provision was associated with larger changes in ED use in Florida and smaller changes in New York. The largest associated changes in ED use were observed for female and black patients. The smallest association between the provision and ED use was among Hispanic patients.
When we extrapolated the state-specific net differences in ED use, we found that the ACA provision appeared to be associated with a reduction in 2011 of 63,483 ED visits among young adults ages 19-25: 23,839 visits in California, 27,788 in Florida, and 11,856 in New York.
Discussion
In this study of ED visits in three large and diverse US states, we found that ED use by young adults ages 19-25 expanded by a modest amount after the implementation of the ACA insurance expansion but that ED use by people ages 26-31, who were not included in the ACA expansion, grew faster. Relatively slower growth in use by the younger group is consistent with the view that the ACA decreased ED use in this age group.
Furthermore, we found a minimal relative decrease in the rate at which the younger group ever used the ED, compared to the rate for the older group. When we controlled for patients' demographic characteristics and compared changes in the two groups between the pre and post periods-that is, before and after the ACA provision was implemented-we estimated relative decreases of 2.1 percent in the number of ED visits and 0.4 percent in the probability of ever using the ED for young adults ages 19-25.
Our results do not provide evidence about the mechanism that generated the observed changes. However, it is plausible that the ACA played a causal role. Both our results and other reports suggest that the ACA provision was associated with higher rates of insurance coverage among young adults ages 19-25. 17,25 Better coverage could have facilitated better access to health care in non-ED settings such as doctors' offices, which could have reduced the use of ED care by young adults ages 19-25. It is plausible that such an effect was stronger among people with chronic conditions, who might formerly have used the ED more regularly as a source of care, 20, 31 and weaker among those who might have used the ED less frequently-for example, for injuries or other acute events. If that were the case, better coverage could have had a greater effect on the number of ED visits than on the probability of having any ED visit.
Additionally, our findings indicate that the ACA had a minimal impact on the difference between the younger and older groups in terms of the probability of using the ED at least once a year. This may be understood in the context of past health care behavior by young adults. Many young adults might not seek coverage under the ACA provision. In fact, other studies have shown that young adults often opt out of coverage because they are generally in good health. 18, 20, 32 These adults might still see the ED as the simplest and most accessible form of health care. In addition, young adults who gained coverage would likely have lower costs for ED care, which could result in increased ED use. The minimal effects of the ACA provision that we observed on ED use in young adults could reflect the offsetting impacts of both mechanisms.
We observed variations in the association between the ACA provision and ED use in different subpopulations. First, our results indicate that the ACA had a stronger association with ED use among women than among men. This may be of interest given a recent finding of Benjamin Sommers and colleagues: Men had a larger estimated increase in insurance coverage as a result of the ACA provision than women had. 17 Young women in particular are in need of regular preventive care for reproductive and general health issues, including human papillomavirus-which affects approximately half of women ages 20-24. 18 Furthermore, we found variation in the association of the ACA provision and ED use across racial and ethnic categories. Blacks and whites had similar relative decreases in ED use. However, Hispanics had smaller decreases overall and in individual states. In particular, our data indicate that the ACA was not associated with the number of ED visits per patient for Hispanics in California and Florida. This is particularly troubling given the large numbers of Hispanics in these states.
The ACA provision is dependent on parents' insurance coverage. Thus, this result could be explained in part by the differences in adult insurance coverage in these states, since Hispanics are the group with the highest percentage of people who lack health insurance. 33 Further studies are needed to understand the heterogeneity of the ACA's effects across patient demographic characteristics.
Conclusion
Our results suggest that the ACA's dependent coverage provision is associated with a relative decrease in the number of ED visits for young adults but a minimal relative decrease in the rate at which they ever used the ED. Further expansions of coverage under the ACA could facilitate expanded ED use by reducing economic barriers to using the ED among newly insured populations. Such expansions could also facilitate these populations' use of better non-ED care, which would tend to reduce the demand for ED care. These results hold out the possibility that in some populations, the net effect of further coverage expansions could be a reduction in ED use.
As EDs face capacity challenges, it is important to consider how to meet the broader underlying needs of young adults through other channels and ensure the needed availability of these alternative health services. With the coverage expansion under health care reform, changes in health care use may be expected. NOTE All comparisons between the pre-ACA (Affordable Care Act) and post-ACA periods (September 1, 2009-August 31, 2010, and January 1-December 31, 2011, respectively) within and between age groups were significant (p < 0:0001).
